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(54) POROUS CERAMIC HONEYCOMB FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a porous ceramic 
honeycomb filter which has a porous ceramic 
honeycomb structure, has an outer peripheral wall and 



many cells surrounded by cell walls on the inner 
peripheral side of the outer peripheral walls and the one 
end face of which is sealed by using a sealant, for 
collecting fine particles contained in exhaust gas by the 
cell walls by making the exhaust gas pass through the 
pores of the cell walls and flow through the adjacent 
cells and whose fine particle collecting efficiency is high 
and whose pressure loss is low even when the porosity 
of the cell wall is >55% and a catalyst is deposited on the 
porous ceramic honeycomb filter. 




SOLUTION: The porosity of the cell wall is 55-75%, the 
average pore size is 10-40 p.m and the surface 
roughness (the maximum height Ry) is >10 jim. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A peripheral wall. 

A cell of a large number surrounded with a cell wall by the inner circumference side of this 
peripheral wall. 

It is the porosity ceramic honeycomb filter provided with the above, and porosity of said cell wall 
is characterized by an average pore size's being 1 0-40 micrometers, and surface roughness 
(maximum height Ry) being not less than 1 0 micrometers 55 to 75%. 

[Claim 2]The porosity ceramic honeycomb filter according to clarm 1 , wherein porosity of said 
cell wall is 60 to 70%. 

[Claim 3]The porosity ceramic honeycomb filter according to claim 1 or 2, wherein a main crystal 
of ceramics which constitute said cell wall is cordferite. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the porosity ceramic honeycomb filter which 

catches the particles contained in exhaust gas, such as a diesel power plant. 

[0002] 

[Description of the Prior Art]Reduction of the toxic substances contained in the exhaust gas 
discharged from engines, such as a car, from the preservation side of local environment or earth 
environment is called for. In order to catch the particles especially contained in exhaust gas, 
such as a diesel power plant, a porosity ceramic honeycomb filter (henceforth [ a "porosity 
ceramic honeycomb filter" is omitted and ] a "honeycomb filter") attracts attention, and has 
come to be used. 

[0003] Drawing 1 is a perspective view of the honeycomb filter 10, and drawing 2 is a type 
section figure of the honeycomb filter 10 of drawing 1 . As shown in drawing 1 and drawing 2 , 
usually the honeycomb filter 10, The porosity ceramic honeycomb structured body which has the 
cell 11c of a large number approximately cylindrical and surrounded with the cell wall 1 1b by the 
inner circumference side of the peripheral wall 1 1a and this peripheral wall 11a. (Hereafter, a 
"porosity ceramic honeycomb structured body" is omitted and it is called a "honeycomb 
structured body") The inflow side of the cell 11c of 11 is ******(ing) the both-ends side by the 
side of [ 1 1 e ] 11 d and an outflow by the ****** material 1 2a and 1 2b by turns. And the 
honeycomb filter 10 is stored by the metal vessel by the planar pressure of gripping members, 
such as a ceramic fiber mat inserted as a compression state within the metal vessel (not shown). 

[0004]Exhaust gas purification with the honeycomb filter 10 is performed as follows. By drawing 
2, exhaust gas flows from the cell 1 1c as for which the inflow side of the honeycomb filter 10 is 
carrying out the opening at 1 1 d (10a shows), flows into an adjacent cell from the fine pores (not 
shown) formed in the cell wall 11b, and is discharged from the outflow side 11e (10b shows). And 
when particles contained in exhaust gas pass to an adjacent cell from the fine pores which 
continue within the cell wall 11b, they are filtered, and they are caught. And if a fixed quantity of 
caught particles become above, combustion removing will be carried out by electric heater, a 
burner, etc., and reproduction of the honeycomb filter 10 will be performed. 
[0005]There is also a method of lowering the combustion temperature of particles and burning 
the caught particles continuously by supporting catalysts, such as a platinum metal metal 
catalyst, to the fine pores (not shown) formed in the cell wall 1 1b and the cell wall 11b of the 
honeycomb filter 10. Now, it is required for the honeycomb filter 10 that the collection efficiency 
of particles is high and that pressure loss should be low. If the collection efficiency of particles is 
high and pressure loss is low, the increase in back pressure in the engine accompanying 
accumulation of particles will become slow, the time which can continue catching will become 
long, and the interval to reproduction will also become long. However, generally, collection 
efficiency and pressure loss have a relation of reverse proportion, if it is going to make collection 
efficiency high, pressure loss will increase, and on the other hand, if it is going to make pressure 
loss low, collection efficiency will come to get worse. The porosity and average pore size of the 
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cell wall of the honeycomb filter were adjusted so that collection efficiency and pressure loss 
could be compatible conventionally, but there was a limit. When burning particles continuously 
with the catalyst supported especially, as a carrier high specific surface area materials, such as 
activated alumina, from it being necessary to coat the inside of the fine pores of a cell wall. It 
was difficult for high specific surface area material to blockade the fine pores of a cell wall, and 
for pressure loss to become high compared with the filter which is not coated, and to obtain the 
filter of a low-pressure power loss with high collection efficiency. 
[0006]In order to solve the above-mentioned problem, to JP.7-163823A In addition to 
considering it as 60% or less not less than 45%, the porosity of a cell wall toward an inside from 

the surface The specific surface area M of an opening and all the fine pores to penetrate (m 2 /g). 
By making a relation with surface roughness N (micrometer) in the filter surface into the range of 
1000M+85N >=530. The number of the fine pores which were chained with the inside and 
penetrated is made to increase from a filtering area and a filter surface, catching time is long and 
the honeycomb filter in which it could be made to lessen reproduction frequency is indicated. 
[0007] For porosity to be carried out not less than 40%, and for an average pore size be not less 
than 5 micrometers 50 micrometers or less 55% or less at JP,8-931,A the value as for which 
Valley Level becomes by in addition, the thing to consider as 20% or less. The detachability of 
the particles caught on the honeycomb filter surface becomes good, and the honeycomb filter 
which was going to improve regeneration efficiency by back wash exhaust air is indicated. With 
Valley Level, three-dimensional analysis of the data of the granularity of a filter surface is 
conducted with a tracer type surface roughness meter here, The field that the volume of the 
heights of a filter and the volume of a crevice became equal to a certain field was made into the 
average side, and when it assumes that the filter was cut in respect of this average, it is defined 
as the ratio to the total surface area of the sum of the fine-pores area in an average side. 
[0008] 

[Problem(s) to be Solved by the Invention]However, the honeycomb filter of the indication to 
said JP,7-163823,A, The effect which enlarges the collection surface product of a cell wall by 
2.3-7.4 micrometers and a comparative example since it is about 3.1-7.4 micrometers in the 
example as given [ surface roughness ] in Table 2 of the gazette was not acquired, but there was 
a problem that the collection efficiency of particles was also low, substantially. For this reason, 
pressure loss was low and it was difficult to obtain a filter with high collection efficiency of 
particles moreover. 

[0009] Porosity is not less than 40% of 55% or less, and the honeycomb filter of the indication to 
said JP,8-931,A had the problem of being easy to increase pressure loss. Although the 
detachability of the particles caught on the surface by making into 20% or less the value which 
becomes Valley Level became good, there was also a problem that there were few effects of 
catching the particles in exhaust gas with a cell walk In JP,8-931,A, a concrete statement is not 
found about the value of surface roughness. 

[0010]In light of the above-mentioned problems, this invention enlarges the porosity of a cell 
wall, and suppresses pressure loss low, and there is in obtaining a honeycomb filter with high 
collection efficiency of the particles in exhaust gas. 
[0011] 

[Means for Solving the Problem]This invention persons were specifying porosity in a honeycomb 
filter, and an average pore size, and making surface roughness (maximum height Ry) of a cell wall 
large beyond a predetermined value, acquired knowledge that an aforementioned problem is 
solvable, and thought out to this invention. 

[0012]Namely, a honeycomb filter of this invention ****** an end face of a cell of a honeycomb 
structured body which has a cell of a large number surrounded with a cell wall by the inner 
circumference side of a peripheral wall and this peripheral wall, It is a honeycomb filter which 
catches particles which pass fine pores of said cell wall, pass exhaust gas to an adjacent cell, 
and are contained in exhaust gas with said cell wall, Porosity of said cell wall is characterized by 
an average pore size's being 10-40 micrometers, and surface roughness (maximum height Ry) 
being not less than 10 micrometers 55 to 75%. 
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[0013]It is because collection efficiency of particles will fall, and intensity will also fall, if pressure 
loss becomes it large that porosity is less than 55% and porosity exceeds 75% f so it is not 
suitable here as a filter for particle catching to have made porosity of a cell wall into 55 to 75%. 
The more desirable range of porosity is 60 to 70%. 

[0014]That an average pore size of a cell wall was 10-40 micrometers. It is because detailed 
particles will penetrate a cell wall, and collection efficiency will fall, and intensity will also fall, if 
pressure loss becomes it large that an average pore size is less than 10 micrometers and an 
average pore size exceeds 40 micrometers, so it is not suitable as a filter for particle catching. 
Porosity and an average pore size are measured using a mercury pressure ON type porosimeter. 
[0015]That surface roughness (maximum height Ry) of a cell wall was not less than 10 
micrometers, In spite of having set up so that 55 to 75% may be stopped in porosity and 10-40 
micrometers and pressure loss may be low suppressed in an average pore size, it is because it 
becomes possible to catch particles efficiently by an uneven part formed in the cell wall surface. 
There are few effects that surface roughness (maximum height Ry) of a cell wall catches 
particles in exhaust gas with a cell wall in less than 10 micrometers, and they are not suitable as 
a filter for particle catching. The more desirable range of surface roughness (maximum height Ry) 
of a cell wall is 20-100 micrometers. 

[001 6] And as for a main crystal of ceramics which constitute a cell wall, it is preferred that it is 
cordierite. Although it is because heat resistance sufficient as a filter for particle catching, 
thermal shock resistance, and a mechanical strength are obtained as a main crystal of ceramics 
which constitute a cell wall is cordierite, This invention is not limited to this and can use 
materials, such as other heat-resistant ceramics, for example, mullite, alumina, silicon nitride, 
silicon carbide, nitriding aluminum, lithium aluminium silicate, aluminum titanate, and zirconia. 
[0017] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described in detail. 
[0018]The honeycomb filter 10 shown in drawing 1 t hru/or drawing 2 was produced as follows. 
(Adjustment of basic-raw-materials powder) Measure powder, such as kaolin, talc, silica, 
hydroxylation aluminum, and alumina, and chemical composition with a mass ratio. Si0 2 : 47-53%, 

aluminum 2 0 3 :32-38%, MgO: Ceramics raw material powder was adjusted so that it might become 

12 to 16%. 

[0019](Plastic matter adjustment for honeycomb structured bodies) As a forming assistant, the 
quantity of graphite, wheat flour, starch, resin powder, a foaming agent, etc. was changed, and it 
added as binders, such as methyl cellulose, and lubricant, and an ostomy agent, to ceramics raw 
material powder, and mixed enough by dry type. Subsequently, the water of the stipulated 
amount was poured in, still more sufficient mixing was performed, and after shaping mentioned 
later and calcination, the plastic matter was produced so that the porosity, the average pore 
size, and surface roughness (maximum height Ry) of the various kinds of a honeycomb 
structured body might be obtained. 

[0020](Extrusion molding) Next, extrusion molding of the plastic matter was carried out using the 
extrusion-molding public-funds type of a general structure, and the section surrounded with a 
cell wall produced the Plastic solid which has the honeycomb structure of quadrangular shape. 
[0021](Calcination) Calcinate using a batch type firing furnace and, in 150 mm and cell wall 
thickness, 0.43 mm and the number of cells per 1 -cm 2 the Plastic solid which has honeycomb 
structure by 16 pieces. [ the outer diameter of the peripheral wall 1 1a ][ 150 mm and length ] 
The honeycomb structure baking body which consists of various kinds of porosity, an average 
pore size, and nature ceramics of cordierite that have the surface roughness (maximum height 
Ry) of a cell wall was obtained. 

[0022] (******) Next, after sticking a masking film on the both-ends side of the baking body 
which has honeycomb structure with adhesives, it punched so that it might become a checker, 
and checkered ****** material was introduced into the end, the eye sealed part was formed, 
and the honeycomb filter 1 0 was obtained. 

[0023](Measurement of porosity, an average pore size, and surface roughness (maximum height 
Ry)) The sample was started from the obtained honeycomb filter 10, and (%) and the porosity of 
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a cell wall, an average pore size (micrometer), and surface roughness (maximum height Ry) were 
measured. The porosity (%) and average pore size (micrometer) of the cell wall were measured 
with the method of mercury penetration using product [ made by Micromeritics ] auto pore 
III9410. Semi- [ of the surface roughness (maximum height Ry) ] was carried out to B (JIS) 
0601-1994, and it was measured several places. 

[0024](Measurement of collection efficiency and pressure loss) a honeycomb filter — ten — 
particle diameter — 0.042 — micrometer — carbon powder — three — g/h — two — an hour - 

- having supplied — the back — ( — a — ) — collection efficiency — ( — % — ) — [(input- 
discharge) — /(input) — ] — an inflow — a side — 11 — d — an outflow — a side — 11 — e - 

- differential pressure — having measured . And differential pressure was made into (b) pressure 
loss (mmAq). From on practical use, that in which (a) collection efficiency is not less than 90%, 
and (b) pressure loss exceeds [ less than 360 mmAq ] right (O) and 400mmAq for A (O) and 360 

- 400mmAq was set to NG (x), and was evaluated (c). Collection efficiency evaluated less than 
90% of thing as NG (x). 

[0025]The result of (a) collection efficiency over the porosity, the average pore size, and surface 
roughness of the honeycomb filter 10, (b) pressure loss, and (c) evaluation is shown in Table 1. 
[0026] 
[Table 1] 
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[0027] As for the examples 1 -1 0 of an invention, Table 1 shows that porosity serves as high the 
honeycomb filter 10 with little pressure loss in collection efficiency since 55 to 75% and an 
average pore size are 10-40 micrometers and surface roughness (maximum height Ry) is not less 
than 1 0 micrometers. 

[0028]On the other hand, since it is outside 55 to 75% of porosity, 10-40 micrometers of average 
pore sizes, and the range of not less than 10 micrometers of surface roughness (maximum height 
Ry) any of porosity, an average pore size, and surface roughness (maximum height Ry) they are, 
as for the comparative examples 1-5, evaluation of collection efficiency and/or pressure loss is 
low. 
[0029] 

[Effect of the Invention]In details, above as explanation the honeycomb filter of this invention, 
Since porosity is carried out, the average pore size is 10-40 micrometers 55 to 75%, a low- 
pressure power loss is acquired and the surface roughness on the surface of a cell wall is not 
less than 10 micrometers, it becomes possible to be efficient and to catch the particles in 
exhaust gas, and extension of catching time is attained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view of a honeycomb structured body. 

[Drawing 2] It is a cross section of an example of the exhaust gas purifying filter 10 using the 
honeycomb structured body of drawing 1 . 
[Description of Notations] 
1 0a: Inflow 
10b: Discharge 

10: Porosity ceramic honeycomb filter (honeycomb filter) 

1 1 : Porosity ceramic honeycomb structured body (honeycomb structured body) 

1 1 a: Peripheral wall 

11b: Cell wall 

11c: Cell 

1 1'd: Inflow side 

11e: Outflow side 

12a f 12b: ****** material 



[Translation done.] 



ht±p://www4.ipdljnpit.gojp/cgi-bin/tran_web_cgi_ejue?atw_u=http%3A%2F%2Fwww4 2008/07/31 



09) n*m&ftft (jp) 02) ^ [If] ij^F fft £t $E (a) (nmvtmm&M&^ 

#IH2003-1029 
(P2003-1029A) 

(43) iiBBB ¥/£l5<fp 1 R 7 B (2003. 1. 7) 



(51)Int.Cl. 7 

B 0 1 D 39/20 

C 0 4 B 38/00 

F 0 1 N 3/02 



3 0 3 
3 0 1 



F I 

B 0 1 D 39/20 

C 0 4 B 38/00 

F 0 1 N 3/02 



?-v3-n##) 

D 3G0 9 0 
303Z 4D019 
301B 4G0 19 



* »**G>»3 OL (* 5 H) 



<2i) amm^ 


WH2001 - 184060C P2001 - 184060) 


(71) USA 000005083 








(22) mm b 


¥*R13*p 6£18B (2001. 6. 18) 














«f5*Mt#rfc=*-K5200#Hl Rti&mfc 












(72)569?* *J¥ S*j£ 


















F^-A(»*) 3G090 AA02 






4D019 AA01 BA05 BB06 BD01 CA01 






4C019 FA01 FA12 FA13 



(54) ismozm &wt 1 ?s.vir/\~?jAy4)v? 



(57) imm 

■5. 

TL@2r 1 OMO^m, *>0^ffiffi§ (I^§Ry) 
£1 OximliLhfc-T^. 




(2) ^1820 0 3-1 0 29 (P2 003- 1 04 



[m*« i ] w-mmt . z mm m^mmx-^tm 

j \ - # A7^/l/? "C#> -5 T , Wie-fe;I/S^^TL¥* s 5 5 
-7 5%. ¥%*H?LS** 1 (ft 

[ If^il 2 ] ffi£-fc A*<OS»U4Sj6* 6 0 ~ 7 0 %T#> 

[00 0 1] 
[0002] 

ft h'c7)x y >>>*^Sf £ts § in h # Bfcffx fc* * ii& WW 
[0003] Hi li/u*A7 4 )V? 1 0<Ojf|fl!@I-?25 

x-foh* aiar>*H2t^id(c, a®. 

1 Ott, BSnwWC, *hJSISl 1 at, i^JB 
Mil a«ortJaW"C-fe;Hai 1 btiOKtif^ltW 
■fe;H 1 c^Wr§#fLa-lr5 5-y^^-^Aflfii«t 

r^-^Aflfjgffcj t ) 1 lTWr/H lcOSEA 
Mild. SEtiltBJl 1 e^WSjgffi^^S^aiJtftl 2 
a. 1 2bT*SitLLT^S. -£ ^-#i*7 4 ^ 
?10ll ^JR^S (EKHhf ) rttElttSt iXit 

[0004] 1 OTOS^Sft 

OcoSEAfJJl 1 dT0BPL"CV*S-te;H 1 
c*^SEA ( 1 0 a-C^-f) U ^Hl 1 bfcJEWcS 
*ifcffl?L (ERW) a>&»SH:>M;3Wu SSfflfflll 1 
ej&»&#ffi ( lObTSt) -f*. *LT, SMUT** 



b-?-^N'-^rCi!^l^£iVNX#A7 1 

[000 5] £tz. J\— fil>.7 4)V?l OCD-^JUMl 1 
b ^-fe/HI 1 1 b iz&fo LfcWffL (H^-thf) lz&&m& 

mm*Tif. mMLtzmzttmmmzmmzit&mi 
st. A-*A7-(Mio(:(i mn^-com 

JE&**a*J«*L, J±^«*$-ffi< L J: o fcT* 
fcilWMWtjWWW* J: o tc^S . flim^*tE 

MPwwLg^iK lt i ^mmifii) r>fz.m 

fiflck LT«ttr;^5^c7)ftJt^B5WW^$-fe;^^ 

*1B«tm**-fe/t«^iWffL*HaLTL4v^ 

> ^LT V^V^7 4 )V9 tJt^ff^«*3&*iS <^ot. 

^»^3S»^rigJEE*S^7 4 /l^? ?rf#£ i fc BUT 

[0006] issNOAtimt &ti#>. mm¥7 - 1 

6 3 8 2 3-9^8fcU±, •fe;l-Mc0M?L*Sr4 5%i^JLh6 
0%OTi:-r£^i:tC}!)Di.T. *^>3effls&><9rt»fc:i6i3&» 

g) t, -ec07-f/^^MtCi3ftS^BSH§N (jum) 
tcoM^S: 1 0OOM + 85Ng530WSItn: 

SaL^*fflTL^S-*Jn§*. fitlM«aa*JI<, S±E 
»*il^r <T'l&io(: L^ u*A7^;^ 3&flB5?§ 

[0007]4^ «W¥8 - 9 3 1 -^fHfcHU M?L 
*^4 0 %JJLh 5 5 %JST, WHBLft* 5 u mJJLh 5 
O/zmJilTt-r^dttJUtT. Va 1 1 e y Lev 
e l*4fi*2 0%JaTk^4Ci:T , » ^*A7^P 

TtzibM£3mt:Sk< Li o i: Lfc^*A7 

^"SS?iltV^, Val ley Level 

T-^&3<X7cP«fLT. bhWlzMLX? 4>V9<K{h 

mwimt mmtm t we l < x a ^ffi$r¥%ffi 

fcL. iiOTWC^^^SWBrLJtfciRSLfci: 
*t^»LTV^. 



(3) 1$BH2003-1029 (P2 003-1 05* 



[00 08] 

- 1 6 3 8 2 3^mzm^co^~^M.y i )V9 

t±, mms tf. m&m<m 2 iztm^ km. mm 

X'2. 3-7. 4jum, JM8W-C3. 1-7. 

t>tu? , siatwttwe^MJiaws t>«v * t ^ a rasa* 

[00 093 4*:. K(ie#IH¥8 - 9 3 1 -f-^tM* 
t Valley Level SrSffift 2 0%UlTk 

cooio] *iwbi±, ±ianja(3^-c^§^ i« 

7 4)V?*%&Z\kl,zh&. 
[0011] 

ztx\ ±Mmmwfmx°z&km\&£®. 

[oo l 2 3 B0*>. *M«^-*i7-f;^lt £f-Jl 
Si:, lOWSMcoftMSJ-C-fe/PiltJ: DH*ftfc£ft 

lt, ffintfxzmm&mcDmfizmmzitxmm-t 
MztiiL. ffl^tfxiz&&n&m®.Tzmi*jmx*ffi 

mth>\~i]J±7 <)V?X°1b^X. iaffi-fe;Ht<?>Sl?L* 
#5 5-7 5%. TOffl?L@# 1 0-4 Ojum, ^Bffl 
$ (fi^$Ry ) tflOu mJjLLT* hz\k ifflBlk 

[00 1 33 lit, -fe;Uffi<^7W5& 5 5—7 5%t 

»?L*i&*7 5 

7-f^fcLT«3iS5r^3&»^T»S. «7L*^± Off 
4 L^$Effl«26 0 — 7 o 

[00 143 ifc. ^S«^F*J»Lfl£ 1 0— 4 0/z 
m 2; LfccOJA* ¥WLS* S 1 0 u m&ffiX'ht k , E 

aa** 1 ** < * o . j F^«i?La* t 4 o // mzmz. & 
t, w^w^^^m^m&ixmsmm^mr 



[00 1 53 -fe/l>-M<o3IH*S (ft*S§Ry) 
Sri OjumJSLLfc LfcOfcL ^?l^£5 5-7 5%. ¥ 
*3»liS& 1 0-4 0 jumfcEE*»5*^<«l;l&*i<& 

ftfciMSWfcJ: DIMfrF *30¥J: <«*-r-& i fc Ji^SS 
4. ■fe/HaoSBEHS (ft*S3Ry) 

9ff4 L^SSHJi, 2 0— 1 OOjumT'&S. 

[0 0 1 63 LT, */HSl)WW6*5Sv?^ 

* k , mb^mmmy < >v? k Lx+ft%mm&. mm 
wm. mmmwfi&bix&frtzX'h&ifi. *wm 

mUt. A5>f hs Trt'S'*-, M-ft^gg, jfrffc 
[00 173 

[0 0 1 83 Hl7 1 jMll2^-r^-75rA7-f;l'^l 0 
£ J2TFtf> «fc d fc LT^SS L/i . 

BMbTA'S. r;U5^5S:if LT. -ftSWBjfi 
3&*«ajtf. S i 0 2 : 4 7-5 3%. A 1 2 0 3 : 3 2 
— 38%, MgO: 1 2 — 1 6%i:^l» J; d 5 v 

[00193 vs-*tJ±mmsm<?)t$±wm ) *9 s «y 
m<n> m v rmfwmm. mm k lt . ^ 7 r -f 

/J'*©, «UR». %?a*J=5ri:'Oift^^T 

ALTJgt+^M-^S:tT<r\ aaH-5ri^2K^«JS 
Hffl$ ( «7^« $ R y ) W%t?ti& X o ±f ± i^R L 

[00203 («» tfjjajg) acc ^^HRW^flfifiw 

[00 2 1 3 («BS> ^N-^A»3ft*^rt-4J«»**. 
^'"y^MjSrSrfflV^TSiElSSrffVK ?hJHM 1 1 *<m 

1 5 0 mm, 5 0 mm, -fe;USff**0 . 4 

3 mm, 1 cm2 "J^-b/WR* 1 1 6fflT, #«<7)$\ 
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[0022] (atft) mz. j\-*Ammt:ii-r&ffi 

SSftWSrWAU @StitgP£ffMU ^#A7^ 
[0023] (Sl?L*. T^WfLS, iSffifflS (*Aif 

m) , ^BBfflS (SAi«§Ry) SWgLfc. **J, * 
'H»M$ (%) &tf J P%«ffl.& </zm) 14. M i c 
r ome r i t i c s&Siijj— b^f'TIII 9 4 1 OSrffl 
vvfc«EEA3c"CM5£Lfc. 4fc, iSBfflS (»;1§R 
y)«4. (JIS)B 06 0 1-1994C*Ltt 

[0024] ( ffl**2MflE;fc»fctf>asg ) ' A 7 



ht2WUL«^ ( a ) mmm <%) [ <sa* 

-WSJ*) / (SAM) ] k. SEAflll 1 d t»EE*ffliJl 
1 etf)»E*«lseUfc. ^LTHE^ (b ) KtiWi 
(mmAq ) fc Lfc. 4>tStffl±j&»/5>. ( a ) ffij&fstf 
9 OKJSLtC, **o < b ) 3 6 OmmAq 

(©) s 360-400mmAqSrI (O) , 
4 0 OmmAqS:jBi.&tC02:NG (x) i; LTSMffi 

(c) tti. tti. mm&&9o%jm0>i><niiviG 
(x) tixmrnttz. 

[002 5] miiZ. A-^A7 4)V? 1 Oc^lUP, 
WMfLg&tmiliffl § CttS . ( a ) M**. 
( b ) KJiWk. ( c ) Mk<mzk*irct. 
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ffi £ R y ) 10^ mJ2LLtf>«H*kC* S W> ffiJfcspS, 

[0029] 

*A7^;^(i, *tfL*£ 5 5-7 5%. Wffl?Lfl£ 
ix. -fe;Uffi^ffl<0*MI$ £ 1 O^mJiLhi LT^Sfc 

#Mfcyx+ft*»^ **jM»T«mf h z t w*m 
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[02] Hlft^-^AflBfi*ifflv^SBR^xiM:7 

[^OfBHJf] 
1 0 a : «[ A 
10b:iiiJ 
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*) 

11a: ^hMM 
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